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1. LUPIN AGRONOMY - LUPIN VARIETIES X ENVIRONMENT. 
(File 2992 EX) 
AIMS: 
To compare growth and yield of lupin morphological types and investigate their 
respoonse to changing environment (climate and crop density). 
BACKGROUND: 
The development of reduced-branching morphological types of narrow-leafed 
lupins offers a potential for increased seed yield. The inhibition of basal 
and apical branch growth may reduce soil water use during the vegetative stage 
and increase available soil water in the reproductive stage. This mechanism 
would be useful in seasons with relatively dry spring seasons. The reduction 
in apical branching would also reduce the competition between the developing 
primary inflorescence flowers and the branches' vegetative growth 
requirements, increasing the plant's harvest index. 
The reduction in plant biological yield from restricted apical branching and 
the associated lower soil water consumption could be expected to provide a 
growth and yield response to higher plant densities. The level of response to 
density in reduced branching times would be governed by the amount of water 
available. 
ME'IHOD: 
Four experimental sites were chosen to provide a change in level of rainfall. 
The seasonal rainfall, Mean Ambient temperature for August and September and 
rainfall received in May are given in table 1. 
The weed control for each site was based on Sprayseed and Simazine application 
before or at sowing. At Wongan Hills and Newdegate, Trifluralin was mixed 
with Simazine. At Mt Barker, only Simazine was used at sowing, Hoegrass was 
applied in August. Adequate crop nutrition was ensured at each site, ranging 
from nil fertilizer at Wongan Hills to 200 kg/ha manganese super applied at Mt 
Barker. The inoculated lupin seeds were sown by a cone seeder in plots 8 rows 
(1.4 metres) x 17 metres length. At all sites the lupins were sown after the 
first soaking rains; sowing dates were: 
TREATMENTS: 
Wongan Hills R.S. 
Badgingarra R.S. 
Newdegate R.S. 
Mt Barker R.S. 
- 14/5/84 
- 16/5/84 
- 28/5/84 
1/6/84 
Yandee, Illyarrie, Chittick - commercial varieties. 
119-2.3, 119-6.1, 119-8.2, 129-3.7, 129-6.1 and 435-3.1 - early maturity, 
reduced branching. 
34.1, 34.2, 34.5, 34.6, 77.2 and 95.10 - late maturity, reduced branching and 
some phomopsis resistance. 
Sowing rates of 45, 110 and 175 kg/ha. 3 replications. 
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MEASUREMENTS: 
Seedling establishment count. 
Harvest index measure at maturity (10 plants per plot) • 
Machine harvested seed yield. 
Table 1: Rainfall and temperature parameters for each site. 
Experimental No. 
84MT32 
84BA25 
84WH26 
84N20 
May-Oct RF. 
(mm) 
533 
477 
259 
239 
Mean Ambient Temp. 
August & Sept. 
(cc) 
13.0 
12.0 
10.9 
May RF. 
(mm) 
80 
195 
113 
67 
Table 2: Varietal mean seed yield(l), yield response to increase seed 
rate from 110 to 175 kg/ha(2) and Harvest Index at maximum 
yield. 
Badgingarra Wong an Hills Newdegate Mt Barker 
Variety Yield Response H.I. Yield Response H.I. Yield Response H.I. Yield 
Yandee 1352 +4.5 1749 -5.0 773 -1.2 960 
Illyarrie 1252 +2.1 0.24 1671 +9.1 0.25 848 - 2.3 0.21 682 
119-2. 3 1586 +21.2 0.32 2012 +5.4 0.33 949 -1.3 0.30 381 
119-6 .1 1750 +7.6 1997 +11.0 1002 -1.5 492 
119-8.2 1655 -1.2 1823 -0.7 1009 -1.0 349 
129-3.7 1353 +3.7 1682 +3.4 878 -1.4 428 
129-6.1 1491 -2.8 0.29 1898 +0.9 0.28 908 -0.5 0.28 420 
435-3.l 1395 +22.1 0.28 1745 -3.4 0.31 809 -14 .1 0.28 825 
Chittick 1272 +19.4 0.26 1443 -2.0 0.24 771 -1.4 0.31 1032 
34.l 781 -1.2 1044 +2 • .2 656 0 690 
34.2 920 +0.5 0.22 1048 -3.7 0.21 634 -1.4 0.23 516 
34.5 785 +2.4 937 +1.0 629 +1.0 635 
34.6 1048 -4.1 1163 -4.4 686 +4.0 468 
77. 2 860 +3.5 0.21 933 +1.4 0.21 656 -1.4 0.19 397 
95.10 786 +4.1 1120 -1.0 667 -5.3 556 
(1) kg/ha-1 
(2) kg seed/ha per plant/m2 
LSD (5% Level) for mean yields between Variety x Sites (W .H., BA and N 
only) = 280 kg/ha. 
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COMMENTS: 
1. The lupins at Badgingarra suffered heavy virus infection (cucumber 
mosaic and B.Y.M.). It was estimated that 50-70% of the plants in a 
plot showed foliage symptoms. The variation in infection was greatest 
over replicate blocks. Seed yields would have diminished. 
2. The lupin seedling establishment at Newdegate was poor, with 50 to 60% 
of the seeds sown emerging as seedlings, compared with 85-95% at Wongan 
Hills and Badgingarra. The poor establishment at Newdegate could be a 
reflection of low rainfall in May. 
3. 
The Mt Barker plots established poorly (60-70% of seeds sown) through 
wet conditions and Lucerne flea damage. Crop growth was inhibited by 
weeds. 
There are differences between early maturing reduced branching lines 
with some outyielding the commercial cultivars (119.6.1 and 119.8.2 are 
notable, especially at Badgingarra). Their harvest index tends to 
higher, thus differences in morphology (biological yield) can give rise 
to differences in yield. 
The late maturing varieties were lower yielding than Chittick, except at 
Newdegate. 
4. The effect of rainfall on varietal seed yields can not be determined 
because of pathological influences at Badgingarra and weeds at Mt Barker. 
5. The three experimental sites, Badgingarra, Wongan Hills and Newdegate 
can be characterised by the nature of the yield response to increasing 
crop density. At Badgingarra, with high rainfall conditions, there is a 
general positive yield response to high density (significant to 
110 kg/ha only). At Wongan Hills, where the early part of the season 
gave reasonable soil moisture conditions, there is a positive response 
in the early maturing lines (significant to 110 kg/ha), but the late 
maturity lines were inconsistent. At Newdegate, where relatively 
limited moisture was maintained throughout the season, the lupins could 
not establish a biological basis for yield early in the season, probably 
suffered heavy moisture stress during flowering which could not be 
compensated for by higher density (no significant yield response to seed 
rate) • 
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2. LUPIN AGRONOMY - LUPIN MORPHOLOGY AND THE SPLIT SEED DISORDER. 
(File 3196EX) 
Mr J. Wood, "Karakin", Lancelin. 
AIM: 
To examine the influence of reduced branching morphology in narrow-leafed 
lupin to the split-seed problem. 
BACKGROUND: 
The split-seed problem in narrow-leafed lupins arising from manganese 
deficiency can be alleviated using manganese fertilizer, sowing early (May) 
with early maturity cultivars and at the recommended sowing rate of 80-90 
kg/ha. Under conditions marginal for manganese sufficiency, Hocking~ al., 
(1977) found differences between lupin species in ability to transport Mn from 
vegetative to reproductive parts. Treatments which promote vegetative 
production may so dilute the Mn concentration in the plant as to increase the 
split-seed problem. 
Reduced branching lupin types where the growth of vegetative branches is 
restricted might maintain greater Mn concentration in the plant and limit the 
development of split seed. 
METHOD: 
A paddock with a long history of use (total Sup~r = 1.7 tonnes) which had 
never received manganese fertilizer was selected at Lancelin on soil similar 
to that known to produce Mn-deficiency in lupins. A soil analysis carried out 
in 1982 showed P = 12 ppm, and K = 73 ppm. 
The site was prepared using a Sprayseed and Simazine mix applied a few days 
before sowing on May 18. The plots were sown with an 8 row cone seeder, 20 m 
in length. Three replicate randomised blocks. 
TREATMENTS: 
Yandee, Illyarrie and Marri commercial cultivars. 
119-6.1, 129-3.7 - early maturing reduced branching, 34.1 and 95.10 - late 
maturity reduced branching. 
Seeding rates of 45 and 180 kg/ha, super rates of 100 and 400 kg/ha and 
MnS04 fertilizer rates of Nil and 30 kg/ha combined in a complete 
factorial. These treatments were designed to provide for low and high levels 
of biological growth. 
MEASUREMENTS: 
1. Plant establishment count in July and density counts again at flowering 
and maximum growth (October). 
2. Biological yield estimated at first flowering and at maximum growth 
(October). 
3. Mn-content in crop in October. 
4. Estimate of split seed proportion at maturity. 
5. Seed yield. 
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RESULTS: 
Biological yield: 
The later maturity lupins produced three times the quantity of biological 
yield (3-4 t/ha) than the early maturity lines up until first flower. this is 
probably a reflection of later sampling date (5/9 versus 1/8) and consequent 
growth during rising temperature conditions. By the time of maximum crop 
growth (October 10 and 18), the biological yields between the two maturity 
groups were similar (Table 3). The reduced-branching lines produced less crop 
dry matter than the commercial branched cultivars. Individual plant growth 
showed the reduced branching lines producing about 70% of commercial lines, 
however their crop density was higher than the commercial cultivars. There 
appears to be an interaction with seeding rates for crop and plant yields. 
There is no biological yield response to either fertilizer treatment. 
Split seed assessment: 
Inspection of the plots prior to harvest revealed only a small proportion of 
split-seed symptoms. Consequently only those treatments likely to provide 
split-seed were sampled, being the low seed rate and high super rate 
treatments with Nil and 30 kg MnS04 rates. From these plots, 5 plants were 
selected, and the seed hand sorted into normal, abnormal, incipient and 
split-seed categories. The proportion of split-seeds are shown in Table 4. 
Table 3: 
Cultiva:c 
Yandee 
Illyarrie 
119-6.1 
129-3.7 
Marri 
34.l 
95.10 
Maximum biological and seed yields (kg/ha) of crops sown at two 
seeding rates. 
Seed rcttes 45 180 
Biol. yield seed Biol. yield seed 
9212 1684 9642 1950 
7279 1600 9904 2051 
6643 1994 7949 2478 
6563 2030 9211 2446 
8045 1179 8879 1206 
6053 1099 7689 1073 
6700 1208 8137 1126 
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Table 4: 
Cul ti var 
Yandee 
Illyarrie 
119-6.l 
129-3.7 
Marri 
34.l 
95.10 
COMMENTS: 
Response of biological yield (kg/ha), split seed (%) and 100 seed 
wt (g) to MnS04 for each cultivar (with low seed rate and high 
super rate). 
Max. biological yield Split seed 100 seed wt 
0 30 0 30 0 30 
11667 9997 7.0 0.7 16.l 16.9 
8013 7729 15.0 0.5 16.0 16.7 
6131 7032 0 0 12.l 13.2 
7421 7308 0 0 13.5 13.4 
8977 8588 7.3 0 11.5 11.4 
5029 6708 0 0 10.9 12.3 
7932 5877 0 0 10.9 12.5 
1. The site did not produce sufficient split-seed disorder to test the 
hypothesis. 
2. The reduced branching lupin varieties tended to produce less biological 
yield than the branching cultivar in the same maturity group and gave no 
evidence of split-seed. 
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3. LUPIN AGRONOMY - ERREGULLA REGENERAT.ION AND ROTATION. 
(File 3434EX) 
To gather information on the potential of hardseeded Erregulla lupin to 
regenerate as a grain crop as well as maintain cereal yield in a crop rotation. 
BACKGROUND: 
Erregulla lupin has 80 to 90% of its seed as hardseeds, capable of persisting 
in the soil from one season to the next. Fluctuating temperature conditions 
near the soil surface over summer can reduce the level of hardseeds by some 
20%, these seeds become viable for lupin crop establishment. 
METHOD: 
Four experimental sites were established in 1981 by sowing Erregulla seed at 
rates from 146 to 290 kg/ha. From 1981 to 1983, the Erregulla seed bank was 
lost through cereal cropping and grazing in three of the four sites. 
two of the sites .(Moora and Watheroo) were reseeded with Erregulla at 
kg/ha, and the previous native pasture sown to Illyarrie lupin at 100 
The Lancelin site was allowed to regenerate into a Erregulla crop and 
native pasture treatment retained. 
In 1983, 
286 
kg/ha. 
the 
In 1984 the three sites were prepared and sown to cereal, with rates of Agran 
34 topdressed 4 weeks after sowing to establish a response curve to 
applied-N. Sub plot dimensions are 2.1 m x 80 m or at Lancelin 1.4 m x 60 m. 
At Lancelin (R. Wilson, "Fini"), Stirling barley was sown June 14 on all plots 
at:. 50 kg/ha. At Moora (Waddell and Sons) and Watheroo (Spencer), Canna wheat 
was sown on June 15 and 19 respectively at 50 kg/ha. Site preparation was 
basically Round-up and Hoegrass applications at Moora and watheroo, but only 
Hoegrass at Lancelin. 
RESULTS: 
The cereal sub-plots of applied-N treatments were harvested for grain yields. 
Table 5: 
Experiment 
81M027 
(Lancelin) 
81M029 
(Moor a) 
81M030 
(Watheroo) 
Grain yields (kg/ha) of cereal following a lupin crop (Illyarrie 
and Erregulla) on natural pasture. 
Previous crop 
Erregulla 
Pasture 
Erregulla 
Illyarrie 
Erregulla 
Illyarrie 
Nil 
686 
497 
Nil 
1130 
1476 
208 
304 
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14 
966 
720 
20 
1533 
1753 
557 
629 
Applied-N (~g/ha) 
27 41 68 Split 
14 + 14 
1043 1181 1229 942 
888 1029 1179 873 
40 60 
1500 1650 
2057 2127 
737 758 
826 751 
• 
' 
• 
' 
COMMENTS: 
l. At Lancelin, Erregulla provided a cereal yield equivalent to 12 kg 
applied-N, with a subsequent response to applied-N. 
2. At Moora, the Erregulla plots gave yields substantially lower than the 
Illyarrie plots. 
3. At Watheroo, poor crop establishment and thin crops gave very low cereal 
yields which masked the lupin crop effects • 
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4. GRAIN LEGUME SPECIES COMPARISON 
(File 3250EX) 
AIM: 
To compare the growth and seed yield of grain legume species/varieties under a 
range of environmental conditions. 
BACKGROUND: 
Several years of site x species yield comparison data have been collected, 
from which judgements of the species with the greatest agronomic potential for 
soil types in Western Australia have been made. 
ME'!HOD: 
Three experiments were conducted in collaboration with District Offices on 
'heavy' land sites. 
84LG38 (J. Browning, Kondinin) - red brown Salmon Gum loam, the site prepared 
and sown in plots 8 rows x 20 m length. Three replications. 
The fababeans sown at 200 kg/ha, field peas at 150 kg/ha, Narbon bean at 100 
kg/ha, Chickpea at 80 kg/ha and vetches at 40 kg/ha. All seed inoculated and 
Benlate-T seed treatment applied immediately before sowing. 
Harvested seed yields given in Table 6. 
84M010 (Gabalong Farms, Bindi) - grey cracking clay soil of pH 8.0. The site 
prepared with Sprayseed and Fusilade at 1 L/ha. The inoculated seeds sown 
with 180 kg/ha superphosphate in plots 8 rows x 20 metres, with 4 
replications. There were marked differences in crop establishment, even 
within species (eg field peas). The shorter growing species had considerable 
competition from wild oats. Sowing rates, seed yields and estimated 
establishment densities given in Table 7. 
84ES1 (Peak Charles Pastoral Co., Salmon Gums) - grey/brown loamy clay soil 
with pH 7.5 to 8.0. The site prepared with Trifluralin at 1.5 L/ha and the 
inoculated seeds sown June 18. In late July, the site received 2,4-D drift 
from an aerial spray operation in an adjoining paddock. 
Some seed was harvested from plots, but the trial discarded. 
RESULTS: 
Table 6: Mean seed yields (kg/ha) of various legumes (84LG38). 
Viciafaba, cv. Fiord 
11 11 acc. 100134 
II II acc. 7001-2 
Chickpea cv. Tyson 
Vetch var Avago 
11 cv. Langnedoc 
Narbon bean acc. 140004 
Field pea cv. Dun 
11 11 cv. Pennant 
-10-
Nil 
680 
34 7 
307 
1040 
1013 
573 
1013 
1067 
• 
' 
Table 7: Mean plant density, seed yields and sowing rates in 84M010. 
Cult/accession Yield (kg ha-1) Sowing rate (kg ha-1) 
Derrirnut field pea 40 1890 180 
Buckley field pea 25 1610 180 
P-SL-10 field pea 41 1820 180 
P-SL-11 field pea 26 1720 180 
Languedoc vetch 1980 40 
Avago vetch 1660 40 
Popany vetch 1540 40 
• Narnoi vetch 700 60 Tyson chickpea 770 100 65001 Fenugreek 17 670 10 
Fiord fababean 27 2180 200 
100134 fababean 26 1540 200 
Yandee lupin 78 1070 100 
Serena medic 600* 10 
---* Burr collected by header -· 
' 
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5. FIELD PEA EVALUATION - PEA VARIETY COMPARISONS. 
(File 2999EX) 
AIM: 
To compare the biological and seed yield adaptation to environment between 
morphological types of field pea. 
BACKGROUND: 
Two breeding programmes in Australia on field pea are generating a range of 
morphological types and maturity with potential for some resistance to 
disease. Having decided that field peas offer a potential grain legume for 
crop rotations in Western Australia we need to evaluate the range of material 
available. The morphological and maturity characteristics which offer the 
greatest yield potential will be identified. 
ME'IHOD: 
Eight experimental sites were sown in 1984 to add information to the seven 
processed in 1983. The sites are chosen to provide a variation of soil types 
and a range of climatic conditions. Each site was cleared of cereal stubble 
and weed control prepared by application of Sprayseed, Trifluralin and Duiron 
in one of several combinations. Weed control was good at all sites. Plots 
sown with 8 row cone seeder, length 10 m, after the first soaking rains in the 
first and second weeks of June. Adequate fertilizer was drilled with the seed 
at rates of 100 to 200 kg super/ha. The seeds were inoculated and Benlate-T 
seed dressing was added to the seed in the seeder. From 15 to 17 pea lines 
were sown at each site at two seeding rates, 125 and 250 kg seed/ha. No other 
varietal replication. 
MEASUREMENTS: 
1. Seedling establishment density. 
2. Seed yield. 
3. Seed analysis. 
RESULTS: 
Plot seedling establishment (plants m- 2) was similar to each site ranging 
from 35 to 48 with low seed rate and 65 to 87 with high seed rate, however 
there was large (but consistent) differences between pea varieties. Table 8 
ranks to field pea lines in descending order of seedling density. Plant 
nodulation was very slow and poor at four sites, which may reflect an 
interaction between acid sandy soil surface and rainfall distribution at the 
beginning of the season. In Table 9, the growth and seed yield potential of 
each experimental site is characterised by the magnitude of the site yield 
(averaged over all varieties). The mean site yield seemed to respond to both 
soiltype and seasonal rainfall distribution, favouring the heavy calcareous 
soils and the sites with higher rainfall early in the season. The seed yield 
of each variety is plotted against the site mean yield (log transformation) to 
provide a linear response to environment. Table 9 presents the value of the 
slope (b) for each pea variety as a measure of its response and the level of 
the intercept on the Y-axis as an indication of its level of yield, from the 
results over 12 experiments in 1983 and 1984. 
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Table 8: Ranking of pea variety seedling establishment based on the ratio 
of variety density to site mean. 
More than 1.25 o. 75 - 1.25 less than 0.75 
Derrimut 1.58 P-SL-10 1.17 P-SL-ll o.73 
Filby 1.51 P-SL-4 1.08 P-SL-12 o. 71 
P-SL-6 1.42 P-SL-8 1.03 Pennant 0.66 
Dun 1.32 P-SL-3 1.02 Buckley 0.60 
P-SL-9 0.98 P-SL-7 0.47 
P-SL-1 0.95 P-SL-5 0.42 
P-SL-2 0.79 
Table 9: Comparison of field pea varieties in the intercept with the yield 
axis and the slope (b) value of the relationship between varietal 
seed yield and site mean seed yield (log transformation), Y =a+ 
b.X., for the results of 12 experiments over 1983 and 1984. 
Pea variety/accession 
Filby - leaf less pea 
Derrimut - conventional 
P-SL-10 - semi-leafless, tall 
Buckley - conventional 
P-SL-9 - semi-leafless, tall 
Dun - conventional 
P-SL-8 - semi-leafless, tall 
P-SL-ll - semi-leafless, dwarf 
P-SL-6 - semi-leafless, tall 
Pennant - conventional 
P-SL-3 - semi-leafless, tall 
P-SL-5 - semi-leafless, dwarf 
P-SL-4 - semi-leafless, dwarf 
P-SL-12 - semi-leafless, dwarf 
P-SL-2 - semi-leafless, dwarf 
P-SL-7 - semi-leafless, dwarf 
P-SL-1 - semi-leafless, tall 
Intercept 
"a" 
0.59 
0.46 
0.37 
0.29 
0.23 
0.13 
0.09 
0.08 
-0.01 
-0.02 
-0.ll 
-0.21 
-0.83 
-0.86 
-1.36 
-1.36 
-1.60 
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Slope of response 
( n b") 
0.65 
0.86 
0.85 
0.86 
0.91 
0.98 
0.96 
0.97 
1.01 
1.03 
1.06 
1.01 
1.30 
1.33 
1.55 
1.51 
1.64 
0.26 
0.68 
0.65 
0.46 
0.60 
o. 71 
0.70 
0.66 
0.56 
0.61 
0.68 
0.61 
0.56 
0.69 
0. 71 
0.78 
0.76 
coc:Yf 
COMMENTS: 
The commercial varieties and 'tall' accessions form the higher yielding group 
with high yields at low yielding sites. The 'dwarf' accessions form a second 
group which yield poorly at low yielding sites but give a large response to 
high yielding sites. There are two notable exceptions, P-SL-11 and P-SL-1, 
which deserve investigation. 
-14-
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6 • FIELD PEA AGRONOMY 
6.1 Sowing time x Seed rate investigation. 
(File 2999EX) 
AIM: 
To determine the seed yield responses to sowing date and crop density. 
BACKGROUND: 
Eastern States experience with time of sowing field peas is that early sowing 
(April/May) produces large vegetative growth and can lead to heavy yield loss 
through fungal disease. In 1983, the results indicated sowing after June 
resulted in significant yield decline, however the season did not open until 
June. 
The pea response to crop density has given inconsistent results in previous 
years. In 1982 at Pingrup, yields peaked at a density of 70 plants m- 2 • 
Last year at Geraldton and Newdegate, yields responded positively to densities 
in excess of 100 plants/m2 • 
ME'lliOD: 
One series of 6 experiments were located on sandy surface-duplex or clay/loam 
soils suspected of providing good growth. The sites were cleared of cereal 
stubble and Roundup, Sprayseed, trifluralin and diuron were applied pre-sowing 
in one of several combinations. 
The inoculated seeds of Derrimut cultivar, were drilled with adequate 
fertilizer of from 100 to 200 kg super/ha, in plots 20 metres in length x 8 
rows or 12 rows (at Salmon Gums). The design consisted of 3 randomised blocks. 
The treatments consisted of five sowing dates, ranging from mid-May to July, 
and four seeding rates from 71 to 240 kg seed/ha. 
A second series with two experiments were carried out in collaboration with 
the Three Springs office. Treatments consisted of two field pea cultivars, 
Derrimut and Pennant, sown May and June at seeding rates of 80, 120, 160 and 
200 kg/ha. 
Some weed control was achieved with Sprayseed and cultivation prior to 
sowing. Inoculated seed was sown with 150 kg/ha of trace element super No. l 
mix in plots 8 rows x 40 metres in length. 
Measurements - 1. 
2. 
RESULTS: 
Seedling establishment count, end of July. 
Seed yield. 
In the first series of six experiments, Derrimut pea established at from 40 to 
90 plants/m2 with seeding rates from 71 to 240 kg/ha, with one exception, 
the Merredin site. There, the establishment was poor, ranging from 26 to 37 
plants/m2 with seeding rates from 120 to 240 kg/ha. 
The most notable aspect is that there was no yield response to increasing crop 
density. 
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There was however a marked negative yield response to delayed planting (Table 
10) • 
In the second series of Three Springs experiments the Derrimut cultivar 
established well, ranging from 36 to 120 plants/m~ with seeding rates from 
80 to 200 kg/ha, but the seed of Pennant cultivar was of poor quality and 
established with from 11 to 43 plants/m2. The peas in these trials also had 
to contend with weed populations and delayed nodulation. The yield results 
given in Table 11, suggest a yield response over the range of crop density 
from 11 plants/m2 with Pennant up to 120 plants/m2 with Derrimut and an 
interaction with planting date. 
Table 10: 
Date sown 
May wk 1 
wk 2 
wk 3 
wk 4 
June wk 1 
wk 2 
wk 3 
wk 4 
July wk 1 
The mean maximum seed yields (kg/ha) and yield as a % of maximum 
for the six experiments over sowing dates. 
Percentage of maximum yield 
84ME42 84Nl6 84LG25 84SG20 84SG28 84KA18 
100 100 100 
64 
87 62 82 89 100 
42 50 100 100 100 
73 93 90 80 
15 34 76 
57 63 75 
34 8 11 
Maximum Y (kg/ha) 1897 1989 1657 2087 1085 2458 
Table 11: Seed yield (kg/ha) response to crop density (plants m- 2) and 
sowing date for two sites at Three Springs. 
Expt. 84M033 Expt. 84M034 
Date Date 
Cul ti var Density Ml8 Jl2 Density M23 Jll 
Pennant 23 1860 887 13 1233 750 
30 1473 773 22 1607 960 
31 2000 1160 28 1450 1127 
39 2453 1347 37 1813 1110 
Derrimut 50 2453 1320 37 2193 1513 
65 2493 1693 54 1547 
86 2500 1907 63 2153 1630 
110 2507 2200 93 2480 1467 
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6.2 Pea and wheat responses to applied phosphorus. 
(File 2999EX) 
AIM: 
To compare the seed yield responses of field pea and wheat obtained with rates 
of applied-P and relate the level of response to soil analysis. 
BACKGROUND: 
Last year's six trials produced only two giving significant yield increase to 
applied-P.---One was on new land with extractable-P of 4 ppm and P-retention 
index of 1.0 (83M02), the other site had extractable-P of 11 ppm and 
P-retention index of 21 (83LG7). The 1984 series of experiments seeks to add 
to the scant information. 
METHOD: 
Six sites in the series were selected on soils thought to provide a response 
to P-fertilizer. The cereal stubble was cleared from the sites and some 
combination of Sprayseed, Roundup, Diuron + trifluralin applied pre-sowing for 
weed control. Dundale field pea was used at all sites except Merredin where 
Derrimut was sown and the recommended wheat cultivar for each location 
(Bodallin, Gutha). The pea was sown at 200 kg/ha, the wheat at 50 kg/ha. 
Agran at 150 kg/ha was topdressed on the wheat plots after seeding. The six 
experiments were sown between 25 May and 13 June, both crops sown at same 
time. Plot size was 8 row x 20 m with 3 replicates. 
MEASUREMENT: 
1. Soil analysis. 
2. Seedling establishment. 
3. Harvested seed yield. 
RESULTS: 
The highest level of superphosphate rate (400 kg/ha) gave no decline in 
seedling establishment in the trials sampled. However one site not sampled 
for density (84SG19), produced a significant pea yield decline with 
applied-P. Table 12 presents the seed yield responses for each trial. 
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Table 12: Seed yields (kg/ha) for pea and wheat in response to applied-P. 
Rate applied-P 84ME43 
(kg/ha) Pea Wheat 
0 281 920 
4.5 632 1303 
5.8 
9.1 783 1416 
13.6 927 1516 
16.4 
18.2 1043 1515 
21. 7 
273. 1165 1420 
28.l 
36.4 893 1604 
37.7 
Extractable-P 4 
P-retention 
index 14.8 
COMMENTS: 
84LG24 
Pea Wheat 
840 2560 
987 2600 
980 2800 
840 3053 
773 3200 
660 3030 
533 3080 
12 
l. 7 
84SG29 
Pea Wheat 
1649 1667 
1860 1632 
1623 1728 
1658 1632 
1596 1895 
1605 1833 
1667 1886 
15 
1.6 
84N046 
Pea Wheat 
1387 2467 
1693 2640 
1680 2053 
1293 2987 
1507 2987 
1293 2840 
933 3173 
84SG19 
Pea Wheat 
2649 2860 
2342 3026 
2017 3053 
2026 3272 
1982 3132 
1912 2930 
2035 2921 
24 17 
29 22 
1. The trial 84N046 had severely delayed nodulation in the peas, and at 
84SG29, there were large patches of Rhizoctonia purple patch. 
2. There appears to be a weak correlation between the response to applied-P 
and extractable-P in soil analysis (Table 13) • 
Table 13: Relationship between applied-P rate for maximum yield and 
extractable-P value (1983 and 1984 results) • 
Field Pea Wheat 
Extract-P (ppm) Applied-P (kg/ha) Applied-P 
4 28 37 
4 18 18 
10 9.1 47 
12 28 47 
12 4.5 18 
12 4.5 4.5 
15 5 22 
20 0 17 
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6.3 Field pea response to manganese fertilizer. 
(File 2999EX) - B. Schilling, West Dale. 
AIM: 
To examine field pea for Mn-deficiency on a lateritic gravel known to give 
Mn-deficiency in cereal. 
BACKGROUND: 
Field peas suffer a seed disorder called 'Marsh Spot' under anaerobic 
conditions creating manganese deficiency (Perry and Howell, 1965). An 
experiment in 1983 demonstrated that field pea did not suffer from 
Mn-deficiency in siliceous sands known to produce split seed in lupins. 
Another seed disorder known as 'Hollow Heart' has been observed and is 
considered to be a physiological problem associated with drying of immature 
seeds at high temperature (Perry and Harrison, 1973). Wrinkled seeded pea 
cultivars were found to be susceptible. In the experiment sown in 1984, both 
smooth- (Dundale) and wrinkled- (Novella) seeded pea cultivars were grown in a 
Mn-deficient soil. However, Adam (1937) reported that no Mn-deficiency 
symptoms in field peas were found on a trial on similar soil near Northam. 
ME'lliOD: 
Weed control was provided with the application of Sprayseed at 2 L/ha and 
diuron + trifluralin each at 1 L/ha at seeding. A basal rate of 200 kg/ha 
plain super was drilled with the seed. The field pea cultivars were sown at 
200 kg/ha on June 4 in plots 8 row x 40 metres. 
The manganese fertilizer treatments were applied either as rates of MnS04 
mixed with clean sand with the seed or sprayable grade applied at 
mid-flowering (September) to the crop with a knapsack. 
MEASUREMENTS: 
1. Soil analysis on August 3. 
2. 20 plants per plot sampled September 3 for Mn analysis. 
3. harvested seed yield. 
RESULTS: 
Table 14: Seed yield (kg/ha), soil and plant Mn concentrations (ppm). 
Yield Soil extract Mn. Pea tops Mn. 
Dundale 1115 2.8 16 
Dundale + 10 kg/ha MnS04 1075 2.8 21 
n + 20 II II 915 4.0 33 
II + 30 II II 930 4.5 39 
II + 4 kg/ha MnS04 
as foliar spray 1115 2.5* 15* 
Novella 285 2.4 15 
* Sampled before spray application. 
-19-
COMMENT: 
Mn-deficiency in field pea does not seem to be a potential problem in western 
Australia. 
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6.4 Field pea varieties and Black Spot disease. 
(File 2999EX) Mt Barker Research Station. 
AIMS: 
1. To compare the development of Black Spot disease and the seed yields of 
several field pea lines some of which offer the promise of protection 
against disease. 
2. To quantify the level of yield decline with severe disease attack. 
BACKGROUND: 
The Black Spot disease of field pea is caused by a combination of Ascochyta or 
Mycosphaerella pinodes, Phoma medicaginis and Macrophomina phaseolina. Dr Ali 
in Adelaide has developed some pea lines with genetic resistance (tolerance ?). 
to Ascochyta pinodes, two lines (P-A-5 and P-A-14) were to be tested against 
commercial cultivars. The Pennant cultivar is known to be the most 
susceptible commercial pea to the disease (Ali, 1982). The semi-leafless 
field pea morphology has been hypothesised as reducing the level of disease 
within the crop foliage because of its greater aeration through the tendrilled 
canopy. 
ME'!HOD: 
The pea varieties were sown on May 29 with 150 kg/ha of trace element super 
No. l mix. On June 27, after seedling emergence, pea straw infected with 
Black Spot disease was spread over the 'high disease' treatment plots at 
370 kg per ha rate. 
Although the site had Sprayseed applied before sowiag, the clover and grass 
weeds had become a significant problem in late spring (September). The wet 
soil conditions throughout winter delayed pea nodulation until October, 
although growth was still satisfactory. 
To obtain a measure of yield response to disease control, half the plots had a 
fungicide spray treatment. This treatment was meant to be applied to those 
plots not treated with infected pea straw ('low disease' treatment), however 
the fungicide was inadvertently applied to the 'high disease' plots. Benlate 
fungicide treatment was applied to the crop on three occasions with 
fortnightly intervals from September 11 to October 9. The first and final 
applications were at 600 g product/ha, the second application used 1200 g/ha. 
MEASUREMENTS: 
1. Ratings of Black Spot disease on 23/10 and on 13/11. 
2. Seed yield. 
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RESUL'.rS: 
Table 15: Harvested seed yields (kg/ha) and ratings for level of disease 
infection taken October and November. 
Var./Accession Remarks Fungicide Yield Oct. Rating* 
Stem 
Nov. Rating* 
Pod 
P-A-5 Resistant + 672 3- 2.4 
Genotypes 541 4 2.7 
P-A-14 Resistant + 466 4 3.8 
Genotypes 524 4 3.0 
P-24 High yielding + 707 3 0.4 
Genotype 436 3 2.2 
Derrimut Commercial + 616 4 2.0 
697 4 3.5 
Pennant Susceptible + 117 4 l. 2 
commercial 155 4 3.0 
P-SL-1 Semi-leafless + 190 3 0.6 
Genotype 179 2 0.6 
Filby Leafless + 12 3 3.1 
Genotype 26 4 4.0 
* Stem rated as O = nil, l = disease on basal 25% only, to 4 = disease up to 
100% of stem. 
For pod rating, only the podded nodes rated on same basis of 1 to 4 for 
presence of infection. 
COMMENTS: 
The seed yields do not reflect the promise shown by the differences in disease 
ratings, particularly the apparent advantage shown by P-SL-1. 
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7. FABABEAN AGRONOMY 
(File 3250EX) 
7.1 Fababean nodulation. 
AIM: 
To investigate the factors responsible for the inconsistency of fababean to 
nodulate satisfactorily. 
BACKGROUND: 
Fababean has been shown to have a high seed yield potential under conditions 
of fertile soils and reliable long season rainfall. Over many experiments, 
the fababean yield potential is often not realised primarily through lack of 
nodulation and plant disease. Elsewhere in Australia and overseas, the 
fababean is regarded as a prolific nodulating crop, perhaps the soil and 
climatic environment in W.A. are not naturally conducive to nodulation. 
Treatments designed to ameliorate acidic pH and effects of fungal disease were 
examined for their influence of fababean yield. 
ME'IHOD: 
·.1.·wo experiments were planned with inoculation and liming treatments. 
84MN20, Manjimup Research Station, had karri loam soil, where Roundup at 1.5 
L/ha was used to prepare the pasture site for cropping. The fababean 
accession 383A was treated with +/- gum slurry inoculation, sown May and June 
and the crop had +/- fungicide application (Benlate + Mancozeb at 300 g and 
1200 g/ha respectively) on September 3 and October 15. Prior to sowing, 0.5 
tonne/ha lime was topdressed and incorpora-ced with the soil to seeding depth. 
The treatments were in plots 8 rows x 10 m in length. The sowing date, 
inoculation and lime treatments were as randomised subplots within the 
fungicide main plots. 
MEASUREMENTS: 
l. Estimation of nodulation at flowering. 
2. Disease rating. 
3. Seed yield. 
RESULTS: 
The plant nodulation was rated at first flowering (20/8) on the May sown 
treatment with 10 plants sampled per plot. The roots of each plant rated as 
O = nil nodules; l = l to 3 small or l large nodule; 2 = few scattered or 2 to 
3 larger nodules; 3 = scattered plus l or 2 large nodules; 4 = well nodulated 
p~us large nodules. A summary of the treatment effect on nodulation is found 
in Table 16. 
In October, the plots were examined for fungal disease, however no differences 
were found between treatments and the level of disease was very low. The 
plots were harvested by machine on 24/1/85. There was no effect of lime 
treatment on seed yield so Table 16 incorporates that treatment in the other 
treatments. 
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Table 16: 
Date 
Sown 
May 22 
June 20 
Fababean 383A taproot and lateral nodulation and seed yields 
(kg/ha). 
Gum Slurry 
Inoculation 
Nil 
+ 
Nil 
+ 
Fungicide 
Nil + 
(kg ha-1) 
2685 
2955 
1229 
731 
3280 
3065 
1325 
1648 
Tap root* 
% nil nodulation 
84.2 
75 
Lateral roots* 
% nil nodulation 
24 
17.3 
*The remaining plants had mostly a few scattered nodules (rated 1 to 3) • 
Time of planting effect significant at 0.1% level, fungicide effect 
significant at 5% level. 
84MT23, Mt Barker Research Station, the fababean cultivar Fiord was sown on 
29/5, into redgum gravelly loam soil. The site was prepared with the 
application of Sprayseed at 1 L/ha. Before sowing, the lime treatment plots 
had 0.5 t/ha broadcast, to be incorporated with the sowing tynes. The seed 
had +/- gum slurry inoculation treatments. 
RESULTS: 
The exper~ment was swam1Jed by grass weeds in spring after tLa water drained 
off the site. Crop growth was poor and the yields were meaningless for 
treatment differences. 
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7.2 Fababean variety and morphology. 
(File 3250EX) 
84MN19, Manjimup Research Station - Synthetic Variety Trial. 
In Europe, there are Fababean cultivars which utilize the hybridisation 
potential of the partially outcrossing fababean in what is known as synthetic 
varieties. At least five pure lines of fababean which are known to be 
genetically compatible are sown as a mixture and cross-pollination allowed to 
take place. The resulting harvested seed mixture may exhibit heterosis and 
outyield the parental material. 
In 1984, a mixture of four faba lines were sown and harvested. This mixture 
known as Synthetic-! will be resown in succeeding seasons to evaluate its 
yield against the parental varieties. 
Table 17: Seed yield (kg/ha) of the Syn-1 and parental varieties. 
Var./Accession Yield 
100134 2952 
Fiord 2278 
100151 2444 
383A 2751 
Syn-1 2751 
84PE15, South Perth Plots - Fababean Morphology 
The fababean plant has an indeterminate, apical dominant growth habit. 
continued vegetative growth during flowering leads to a high proportion 
flower loss, so that although flowering may occur at nodes 7 to 10, the 
pods often do not form until nodes 15 to 20, followed by a concentrated 
podding zone, then a large zone of apical flower loss. 
The 
of 
first 
Overseas work has demonstrated that decapitation of stems reduces competition 
between vegetative and reproductive growth and increases pod set. In W.A. we 
now have available a range of genotypes, including determinate and reduced 
apical dominate lines for evaluation. 
In 19a4, I wished to evaluate the morphological effect of determinate lines 
(simulated through decapitation) and reduced branching lines (simulated by 
branch removal). 
The decapitation was carried out at frequent intervals after flowering to 
remove the apical stem above the seventh reproductive node. The debranching 
was carried out at frequent periods throughout the growing period to restrict 
the plants to either one or three stems. 
The fababean accession i00151 was used since it was known to produce up to 5 
stems. The plot size was 8 rows x 4 metres length. All plants in the plot 
were treated. 
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Table 18: 
Treatment 
Control 
Debranched 
Debranched 
Decapitated 
Effect of altered plant morphology on stem number, yield, pod and 
seed number and seed size. 
Stem Crop Pod No. Seed No. Seed No. 100 Seed 
No. Yield per per per wt 
(g/m2) plant plant pod (g) 
4 33.3 4.62 8.16 1. 77 38.01 
1 24.9 4.20 7.82 1.86 43.63 
3 59.3 9.60 17.26 1.80 46.54 
5 75.4 8.59 18.55 2.16 41.44 
Debranched and 
decapitated 3 49.8 4.91 10.39 2 .12 44.56 
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8. .MIXTURES OF BARLEY, LUPIN AND PEA. 
(File 3532EX) 
AIM: 
To compare the yields obtained from two-way mixtures of barley, lupin and peas 
with the pure crop yields and evaluate the competition between the components. 
BACKGROUND: 
Previous work with mixtures of cereal and legumes have indicated 
"overyielding" of up to 30% compared with the yield of the pure.crops. The 
prospect of growing pea and lupin in a mixture has some merit from the 
advantage of the lupin providing support for the pea component. 
84AL37, Waldron, Tunney: 
METHOD: 
A relatively fertile soil was chosen and the site prepared for cropping with 
Sprayseed. The two components of the mixture were mixed and sown together via 
a cone seeder in plots 8 row x 40 metres length. The seed of the legume 
components were inoculated. The trial was sown 11/6, the seed was drilled 
with 240 kg superphosphate per hectare. Agran at 150 kg/ha was topdressed at 
seeding on one cereal treatment for a response. 
MEASUREMENTS: 
1. Crop establishment count in July. 
2. Seed yielo. 
3. Harvested seed species composition. 
RESULTS: 
A combination of poor seedling emergence and poor weed control resulting from 
poor seeding operation produced very low yields and high variation. The yield 
results are given in Table 19. 
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Table 19: 
Seed Rates 
Barley Lupin 
45 
45 + Agran 
100 
22 25 
17 45 
13 60 
22 
17 
13 
100 
82 
60 
43 
25 
Seeding rates (kg/ha), crop establishment (ratio) and seed yield 
(kg/ha) for Stirling barley, Yandee lupin and Dundale pea 
mixtures. 
Establ. Component Yields 
Pea Ratio Yield 
100* 1220 
100* 1820 
100** 300 
120 100t 270 
84:16 1105 
73:27 1105 
59:41 1035 
33 74:26 1090 
53 58:42 890 
74 33:67 660 
30 64:36 360 
53 46:54 390 
74 27:73 300 
100 17:83 340 
120 10:90 320 
* Barley established at 58 plants -2 m • 
** Lupin II II 18 II II 
t Pea II II 41 II II 
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